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Goal 14, ‘Life Below Water’, of the United Nations Sustainable Development Goals sets a 59 
target for nations to increase the number of marine protected areas managed using ecosystem-60 
based management, which requires interventions focused on fish stock conservation and 61 
enhancement, environmental sustainability and ecosystem services of benefit to human 62 
beings. Although not adhering to the International Union for Conservation of Nature’s criteria 63 
for marine protected areas, whale sanctuaries are an increasingly common approach to 64 
conservation around the world. This paper is the first in the academic literature to use a case 65 
study approach to review the extent to which whale sanctuaries contribute to ecosystem-based 66 
management. A fifteen-criteria framework for marine ecosystem-based management is 67 
applied with reference to six whale sanctuary case studies, including the International 68 
Whaling Commission’s two designations in the Indian Ocean and Southern Ocean. The 69 
review underscores the generally very limited contribution of whale sanctuaries to ecosystem-70 
based management, unless they are explicit in stating conservation goals and embedding these 71 
within iterative management plans. The Hawaiian Islands Humpback Whale National Marine 72 
Sanctuary is cited as an example of an approach that comes closest to fulfilling the objectives 73 
of ecosystem-based management, albeit its designation lacks consideration of ecosystem 74 
dynamics and the interrelationships between multiple economic actors operating within its 75 
boundaries. In order to meet the requirements of Goal 14, the case studies in this paper reveal 76 
advancements necessary for whale sanctuaries to transition towards ecosystem-based 77 
management: establishment of objectives broader than the conservation of whale stocks, 78 
assessment of the contribution of the sanctuary to human well-being and trade-offs in 79 
ecosystem services, accounting for ecological and socio-economic dynamics, and ensuring 80 























1. Introduction 102 
 103 
In recent years, marine protected areas (MPAs) have been increasingly applied round the 104 
world as a governance strategy for the conservation of marine resources (Gruby et al., 2015; 105 
Christie et al., 2017; Giakoumi et al., 2018). The global policy agenda has continued to 106 
reinforce the importance of MPAs, from the Resolution of the 17th Assembly of the 107 
International Union for Conservation of Nature (IUCN) in 1987 up to the Aichi Targets set 108 
during the tenth Conference of Parties meeting of the United Nations Convention on 109 
Biological Diversity, which set an aspirational target for 10-30% of the world’s oceans to be 110 
designated as MPAs (Christie et al., 2017). Most recently, Goal 14 of the United Nation’s 111 
Sustainable Development Goals (SDGs), ‘Life below water’, pursues the conservation and 112 
sustainable use of marine resources, reinforcing the Convention on Biological Diversity by 113 
setting a target (14.5) for at least 10% of coastal and marine areas to be conserved in line with 114 
national and international law by 2020 (United Nations, 2015). This is a goal which would 115 
appear to have already been met on a global scale – in July 2017, an estimated 14.4% of 116 
coastal and marine areas under national designations were classified as protected areas 117 
(UNEP-WCMC, 2017). Debate is now shifting from concerns about the level of designation 118 
to the degree of effectiveness of MPAs (Watson et al., 2014; Jones and de Santo, 2016).   119 
 120 
In order for MPAs to be effective, they need strong governance in order to influence human 121 
behaviour and reduce negative ecosystem impacts (UNEP-WCMC, 2017), but must also 122 
deliver social, economic and environmental benefits for user communities (Jones and de 123 
Santo, 2016; UNEP-WCMC, 2017). Target 14.2 of the United Nation’s SDGs stresses the 124 
importance of sustainable management and protection of marine and coastal ecosystems to 125 
avoid significant adverse impacts, strengthening resilience, and taking action to ensure 126 
restoration in order to achieve healthy and productive oceans (United Nations, 2015). Healthy, 127 
resilient and productive oceans demand environmentally sustainable marine ecosystems and, 128 
as such, the indicator linked to Target 14.2 is the proportion of national exclusive economic 129 
zones managed using ecosystem-based approaches.  130 
 131 
Ecosystem-based approaches to marine management are generally considered to be broad-132 
ranging and holistic, with a focus not only on the sustainability of bio-resources but also 133 
socio-ecological objectives. Definitions abound, however, the United Nations Convention on 134 
Biological Diversity’s version has been widely cited due to its integration of ecological, social 135 
and governance objectives: “a strategy for the integrated management of land, water and 136 
living resources that promotes conservation and sustainable use in an equitable way” (United 137 
Nations Convention on Biological Diversity, 2011, p.6). Other definitions go further and 138 
stress the importance of marine resources in terms of their contribution to humans. The 139 
Communications Partnership for Science and the Sea (COMPASS) provides one such 140 
example, defining ecosystem-based management as: “an integrated approach to management 141 
that considers the entire ecosystem, including humans. The goal of EBM [ecosystem-based 142 
management] is to maintain an ecosystem in a healthy, productive and resilient condition so 143 
that it can provide the services humans want and need.” (COMPASS, 2005, p.1). The 144 
COMPASS depiction of EBM chimes with the recent calls of Jones and de Santo (2016) and 145 
UNEP-WCMC (2017) for the social, economic and environmental benefits – or, ecosystem 146 
services – of MPAs to be considered when evaluating their success.  147 
 148 
In contrast to EBM, MPAs have traditionally been adopted in order to restrict or ban one or 149 
more economic activities which is considered unsustainable or undesirable (Murawski et al., 150 
2005; Potts et al., 2014; Hilborn, 2016). Restrictions in MPAs have commonly related to the 151 
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temporary or permanent closure of areas for harvesting – most commonly fisheries (Unsworth 152 
et al., 2010), although in recent years also whale harvesting (Hoyt, 2012) and mineral and 153 
hydrocarbon extraction (Kark et al., 2015). Whale sanctuaries exhibit the common theme of 154 
MPAs in the sense that they ban an industrial activity, commercial whaling (Gerber et al., 155 
2005; Hoyt, 2012), but there are currently no academic studies reviewing the extent to which 156 
they contribute to EBM. This is surprising considering the International Whaling 157 
Commission’s two whale sanctuaries in the Indian and Southern Oceans were, for many 158 
years, the world’s two largest MPAs. Although this paper has insufficient space to provide a 159 
comprehensive review of all MPAs and the extent to which they adhere to principles of 160 
marine EBM, this paper has chosen a case study approach, aiming to (a) provide a starting 161 
point in observing the extent to which whale sanctuaries currently do so, and (b) reflect on 162 
how whale sanctuaries could transition from their current status as protected areas to a 163 
contributing force for EBM, as demanded by Target 14.2 of the UN’s SDGs.  164 
 165 
This paper is structured as follows. Section 2 provides a conceptual background, defining 166 
whale sanctuaries and analysing the reasons why they commonly sit outside of the IUCN’s 167 
various categories of MPAs, before exploring the links between ecosystem services, 168 
environmental sustainability and EBM in a marine context, and finally setting out a 169 
framework for evaluating marine EBM utilising the key principles delineated by Long et al., 170 
(2015). Section 3 provides a brief outline of each case study and this paper’s evaluative 171 
methods. Section 4 communicates the results, evaluating each of the selected whale 172 
sanctuaries against Long et al’s framework, and details a synthesis of the overall findings, 173 
citing examples from the respective case studies. Section 5 discusses the key issues in relation 174 
to the how whale sanctuaries might transition to marine EBM, before section 6 provides a 175 




2. Conceptual background 180 
 181 
 182 
2.1 Whaling and establishment of whale sanctuaries 183 
 184 
International law concerning whaling was first established through the International 185 
Convention for the Regulation of Whaling (ICRW) in 1946. The ICRW states that the 186 
objective of the convention is “to achieve the optimum level of whale stocks as rapidly as 187 
possible without causing widespread economic and nutritional distress” (ICRW, 1946, p.3). 188 
Article III of the ICRW established the International Whaling Commission (IWC) and Article 189 
IV outlined the scope of the organisation’s duties, which included monitoring of whale stocks, 190 
compiling scientific and statistical reports, protecting certain species, and reviewing different 191 
methods for maintaining and increasing populations of whales. Article V granted the IWC the 192 
right to apply regulations to ensure the conservation and utilisation of whale stocks, including, 193 
in part (c), the designation of “open and closed waters, including the designation of sanctuary 194 
areas” (ICRW, 1946, p.5).  195 
 196 
Although defined in no further detail, it is clear from the overall context of Article V of the 197 
ICRW that the term “sanctuary areas” was understood in specific and narrow terms to be a 198 
marine area where no whaling took place in order to promote the conservation of whale 199 
stocks. The IWC has been responsible for the creation of two whale sanctuaries – the first, 200 
covering the whole of the Indian Ocean south to 55°S, was established in 1979, and the 201 
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second, in the Southern Ocean around Antarctica, was formed in 1994 (IWC, n.d.). In 202 
addition to the IWC’s two designations spanning international waters, there exist an 203 
increasing number of national whale sanctuaries around the world. These also apply zero 204 
catch limits but are designated in national waters, often up to the 200 nautical mile limit of the 205 
exclusive economic zone (Hoyt, 2012).  206 
 207 
Following criticisms that the IWC’s whale sanctuaries were applied as a political rather than a 208 
scientific tool (Gerber et al., 2005), three scientific objectives of whale sanctuaries were 209 
specified in relation to the Southern Ocean Sanctuary (IWC, 1998, p.3): 210 
 211 
• The recovery of whale stocks, including the undertaking of appropriate research upon 212 
and monitoring of depleted populations; 213 
• The continuation of the Comprehensive Assessment of the effects of setting zero catch 214 
limits on whale stocks;  215 
• The undertaking of research on the effects of environmental change on whale stocks.  216 
 217 
 218 
2.2 Whale sanctuaries in relation to the IUCN’s protected areas classification  219 
 220 
The IUCN defines protected areas as follows: “A clearly defined geographical space, 221 
recognised, dedicated and managed, through legal or other effective means, to achieve the 222 
long-term conservation of nature with associated ecosystem services and cultural values.” 223 
(IUCN, 2008, p.2). This definition is closely aligned to COMPASS’s interpretation of marine 224 
EBM, which emphasises the importance of focus on ecosystem service implications. Through 225 
adherence to the IUCN’s overarching definition, a spatial area may then qualify for one of six 226 
protected area categories: Ia (strict nature reserve); Ib (wilderness area), II (national park), III 227 
(natural monument or feature), IV (habitat/species management area), V (protected landscape 228 
or seascape), and VI (protected areas with sustainable use of natural resources) (IUCN, 2008). 229 
Caveats apply in a marine context, however, and often prevent spatial areas from receiving 230 
formal MPA status in line with the IUCN’s classification. These are often areas that might 231 
deliver at least some nature conservation and ecosystem service benefits, but have no stated 232 
conservation objectives (Day et al., 2012). Examples include fishery management areas with 233 
no broader assertions of conservation aims, community areas managed mainly for sustainable 234 
extraction of marine products (e.g. fish, coral, whale meat etc.), marine and costal 235 
management systems primarily focused on tourism but happening to also include areas of 236 
conservation interest, and large areas where species are protected by law (Day et al., 2012).  237 
 238 
The IWC’s whale sanctuaries, which are oceanic in scope, are unlikely to deliver 239 
comprehensive protection for whales, or indeed other marine species, since the designated 240 
area is large, extending beyond national waters and into the lightly monitored high seas (Hoyt, 241 
2005). Equally, national-scale or smaller whale sanctuaries, although widely perceived and 242 
purported as protected areas, do not commonly fall within the IUCN’s classification due to the 243 
absence of stated conservation objectives and specific management activities tasked with 244 
conservation (Agardy et al., 2011). Some whale sanctuaries can, in theory, fall within IUCN 245 
protected area category IV, provided they are explicit in stating their conservation objectives 246 
within legal documentation and conduct monitoring and long-term management activities 247 
(Hinch and de Santo, 2011). There currently exists just one example, the Hawaiian Islands 248 
Humpback Whale Sanctuary in the United States, which has been designated as a category IV 249 




2.3 Environmental sustainability, ecosystem services and EBM 252 
 253 
EBM requires not only interventions to ensure the ecological integrity of a resource, but the 254 
broader consideration of impacts to human well-being in the form of ecosystem services. This 255 
understanding is akin to Goodland’s widely cited conceptualisation of environmental 256 
sustainability, which was grounded in ideals of conservation and the promotion of human 257 
well-being. Goodland (1995, p.4) opined that the objective of environmental sustainability is 258 
to “improve human welfare by protecting the sources of raw materials used for human needs 259 
and ensuring that the sinks for human wastes are not exceeded in order to prevent harm to 260 
humans”. Implicit in this depiction is the understanding of a positive contribution to human 261 
well-being from provisioned raw materials and potential for negative effects in other ways 262 
through environmental consequences, should the waste materials of human activity be 263 
excessive (Olafsson et al., 2014; Cook et al., 2017).  264 
 265 
This conceptualisation can be reinforced through more direct linkages to the ecosystem 266 
services concept. The third of the OECD’s five criteria for environmental sustainability was 267 
improving quality of life for human beings (OECD, 2001). Moldan et al. (2012) contend that 268 
fulfilling this goal requires the maintenance of ecosystem services at a given level of quality 269 
and quantity across multiple spatial and temporal scales, and also confers upon governance 270 
institutions a duty of care to intervene and manage ecological infrastructure in keeping with 271 
his objective. These interactions and interventions are the core principles of EBM, albeit, in a 272 
marine context, management choices have not tended to focus on interactions between 273 
ecological and human systems, but more narrowly on biodiversity conservation (Cook et al., 274 
2019).  275 
 276 
2.4 A framework for evaluating marine EBM 277 
 278 
In recent years, a lack of consensus emerged concerning the constituent elements of EBM in a 279 
marine context. This is despite widespread agreement about the importance of acknowledging 280 
the complexity of socio-ecological systems, need for stakeholder participation, and necessity 281 
for incentives to encourage biodiversity conservation (Arkema et al., 2006; Crowder and 282 
Norse, 2008; Charles, 2012). Due to the plethora of definitions, a universal framework for 283 
EBM in a marine context was lacking.  284 
 285 
The recent literature review and synthesis conducted by Long et al. (2015) advanced progress 286 
concerning the core principles of EBM in a marine setting. The authors applied a frequency 287 
analysis of the extensive marine EBM literature, from which fifteen major principles 288 
emerged. Although there is some overlap between the respective components, their study 289 
provided a very useful means of synthesising the existing literature and a practical way of 290 
beginning to consider the extent to which a marine governance system accords with EBM, in 291 
so doing identifying its main deficiencies.  292 
 293 
The fifteen core principles of marine EBM, as determined by Long et al.’s review, are 294 
reproduced in Fig. 1. Each component is then clarified further in Table 1 with respect to its 295 








Fig. 1: Main EBM principles listed in increasing frequency of importance  302 
(Sourced from Long et al. 2015)  303 
 304 
 305 





Applies a precautionary approach to management and 
conservation in plan and policy making 
Appropriate monitoring Tracks changes in whale stocks for management purposes 
and ensures no whaling activity in sanctuary  
Interdisciplinarity Bases management decisions on scientific understanding 
from several disciplines, including ecology, economics and 
sociology 
Distinct boundaries Defines the spatial boundaries of the whale sanctuary 
Decisions reflect 
societal choices 
Management plans and polices for the whale sanctuary 




Recognises the contribution of humans within whale 
ecosystems, as well as multiple links from whale 
ecosystems to human well-being 
Ecological integrity and 
biodiversity 
Recognises the complexity of linkages between whale and 
other ecosystems and species 
Account for dynamic 
nature of ecosystems 
Management plans and policies recognise and respond to 
the fluxes of ecosystems, including the effects of climate 
change on whale sanctuaries 
Sustainability Emphasises the aim of increasing stock abundance, in 
addition to other environmental, economic and socio-
cultural aspects linked to whale sanctuaries  
Integrated management Promotes shared management responsibility between 
decision-makers (governance bodies) and stakeholders 
Stakeholder 
involvement 
Engaged stakeholders in the management planning 
processes to build consensus concerning management plans 
and policies 
Use of scientific 
knowledge 




Appropriate spatial and 
temporal scales 
Recognises that management plans and policies must be 
spatially defined, but also accounts for temporal factors 
related to the dynamics of the ecosystem 
Adaptive management Continues to improve management plans and policies 
through systematic evaluation over time and in response to 
new scientific data 
Consider ecosystem 
connections 
Considers how the dynamics of whale ecosystems and 
imposition of management plans and policies affect other 




3. Data and methods 311 
 312 
A qualitative case study approach was undertaken to examine the extent to which each study 313 
site accorded with the principles of EBM. This was conducted in line with the general rubric 314 
advised by Yin (1994), whose work outlined the necessary features of exploratory and 315 
descriptive analysis: construct validity, internal validity, external validity and reliability. With 316 
regards to reliability, the decision to report on the research outcomes from six whale 317 
sanctuaries around the world was made in order to minimise the dangers of generalisations 318 
associated with results from one detailed case study. As this study was principles-based, the 319 
choice of six case studies from around the world was deemed sufficient to generalise 320 
concerning the contribution of whale sanctuaries to marine EBM and the typical deficiencies 321 
– a single case study focus would be necessary to analyse the requirements for transition to 322 
full compliance specific to each study. In addition, the interpretations of the case study 323 
outcomes in terms of compliance with the criteria for marine EBM were supported and 324 
refined through a series of six semi-structured interviews.  325 
 326 
3.1 Selection of case studies  327 
 328 
Three selection criteria were applied when determining the six case studies to focus on: (a) 329 
IWC designation; (b) formal classification as an MPA by the IUCN; and (c) evidence of 330 
multiple uses of whale sanctuaries e.g. whaling, whale watching and other economic 331 
activities. With regards to the priority given to the selection criteria, criteria (a) and (b) were 332 
given priority, as the main aim of this paper is to evaluate the extent to which deemed 333 
protected areas correspond to EBM. For cases when criteria (a) and (b) did not apply, criteria 334 
(c) helped to focus the authors on the whale sanctuaries of likely greatest complexity in terms 335 
of integrated management, sustainability and ecosystem service implications, the core themes 336 
of marine EBM. The eventual set of six case studies was selected from an initial review of 337 
twenty-three possibilities, which included the whale sanctuaries listed in the study by Hoyt 338 
(2012) on marine protected areas for whales, dolphins and porpoises. Based on the 339 
information available in Hoyt (2012) and online desktop research, it was determined that 340 
criteria (c) would apply to whale sanctuaries involving at least four distinct economic 341 
activities, ensuring that the most complex case studies were identified for analysis. Of the six 342 
selected studies, two were identified based on criteria (a), one due to (b), and a further three 343 
via (c).  344 
 345 
The case studies selected for analysis in this paper are as follows: (1) Indian Ocean Whale 346 
Sanctuary, (2) Southern Ocean Whale Sanctuary, (3) Hawaiian Islands Humpback Whale 347 
National Marine Sanctuary, (4) Faxaflói Bay Whale Sanctuary, (5) Whale Sanctuary of El 348 
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Vizcaino, and (6) Sanctuary Ninginganiq (Bowhead Whale Sanctuary) National Wildlife 349 
Area. The locations and scale of the respective sanctuaries are shown in Fig. 2. The first three 350 
of these case studies were selected on the grounds of criteria (1) and (2); the final three were 351 
chosen on the basis of criteria (3). Faxaflói Bay is the centrepiece in the often heated debate in 352 
Iceland concerning the merits of whale watching and whaling, activities which currently occur 353 
alongside each other (Bertulli et al., 2016). El Vizcaino is a complicated coastal and 354 
predominantly land-based ecosystem in Mexico deemed to be of sufficient universal value 355 
that it is on the UNESCO World Heritage List (Mayer et al., 2018). Ninginganiq is located in 356 
Arctic Canada, close to an indigenous community on the Clyde river, and constitutes the 357 











3.2 Description of case studies 365 
 366 
The Indian Ocean’s whale sanctuary covers approximately 50 million square kilometres and 367 
was established in 1979, banning all commercial whaling following a proposal by the 368 
Republic of the Seychelles at the 1979 meeting of the IWC (IWC, 1980). It consists of waters 369 
as far south as 55° latitude, bounded to the west at 20° longitude by Africa, with an eastern 370 
boundary of 130° longitude by Australia. Although only 7% of the global catch of great 371 
whales occurred in the Indian Ocean at the time of the sanctuary’s creation, the Indian Ocean 372 
was deemed to represent an important breeding ground for multiple species (Hoyt, 2012).  373 
 374 
The IWC’s second sanctuary in the Southern Ocean surrounding Antarctica was established in 375 
1994 and also covers approximately 50 million square kilometres (IWC, 1995). All types of 376 
commercial whaling are banned, although Japan has continued to conduct some whaling 377 
activities, citing a need to conduct scientific research (Brierley and Clapham, 2016). This 378 
sanctuary is bounded to the north by the 40° south latitude line, apart from in the Indian 379 
Ocean sector where the Indian Ocean Sanctuary takes precedence. The boundary to the south 380 
in the South Pacific and South America is the 60° south latitude line (IWC, 1995).  381 
 382 
Created in 1992, the Hawaiian Islands Humpback Whale National Marine Sanctuary is much 383 
smaller than the IWC’s oceanic designations, spanning the distance from the shoreline to the 384 
100-fathom isobaths in the four island areas of Maui; Penguin Bank; off the north coast of 385 
Kauai, the north and south shores of Oahu, and the north Kons and Kohala coast of Hawaii 386 
Island (NOAA, n.d.). In total, the sanctuary covers 3,555 square kilometres (Protected Planet, 387 
2018). Management is administered by the US Department of Commerce’s National Oceanic 388 
and Atmospheric Administration through their Office of National Marine Sanctuaries 389 
(NOAA, n.d.).  390 
 391 
Following heated debate concerning the respective merits of whaling and whale watching, in 392 
2009 Iceland’s Marine Research Institute suggested areas of protection in Iceland where 393 
whaling would not be permitted. This included an area in Faxaflói Bay, adjacent to Iceland’s 394 
capital city of Reykjavík, where commercial whaling would not be permitted and whale 395 
watching was most frequent (Rasmussen, 2014). Although the size of the sanctuary has varied 396 
over time, it was recently enlarged by Regulation 1035/2017 to comprise an area of 1,800 397 
square kilometres located to the east of a straight line between Garðaskagi in the south and 398 
Skógarnes in the north (Stjórnarráð Íslands, 2017).  399 
 400 
Formed in 1993, the El Vizcaino sanctuary is a UNESCO world heritage site located on the 401 
Pacific Coast of the central strip of Mexico’s Baja California Peninsula. It consists of two 402 
coastal lagoons, Laguna San Ignacio and Laguna Ojo de Liebre, and surrounding wetlands, 403 
marshes, mangroves, dunes, halophytes and desert habitats. Combined, the ecosystems cover 404 
3,710 square kilometres, a relatively small area within the much larger El Vizcaino Biosphere 405 
Reserve. The formation of the sanctuary was motivated by a need to manage sustainably the 406 
breeding grounds of the North Pacific Grey Whale, which had been hunted to near extinction 407 
(UNESCO, n.d.).  408 
 409 
In 2009, the world’s first bowhead whale sanctuary was formed in Ninginganiq around the 410 
north-east coast of Baffin Island, with commercial whaling banned in an area of 411 
approximately 3,360 square kilometres. The area is a late summer and early fall feeding and 412 
resting location for between 150 to 200 of the threatened Davis Strait-Baffin Bay bowhead 413 
whale population (Lemelin and Dawson, 2014). Under Article 26 of the Nunavut Land Claims 414 
12 
 
Agreement and related Inuit Impact and Benefit Agreement, the local indigenous population 415 
retain rights to conduct a limited amount of traditional whaling (Government of Canada, 416 
2017).  417 
 418 
3.3 Data collection through desktop research and interviews 419 
 420 
Following the collection of information via a desktop study of legal documents, management 421 
plans and academic analyses, each of the case studies was reviewed with regards to its 422 
adherence to Long et al.’s fifteen criteria of marine EBM. Interviewees were selected based 423 
on the knowledge of the authors concerning suitable persons, a desktop review of individuals 424 
with expertise and/or employment related to the planning and/or management of the 425 
respective whale sanctuaries, and in one case the recommendation of the second interviewee. 426 
Interviewees were contacted by email and requested to contribute to an anonymous validity, 427 
verification and information-gathering exercising concerning the design, planning and 428 
management of the whale sanctuary specific to their experience. The six interviews all took 429 
place via Skype in the period January to March 2019, were recorded and lasted for a duration 430 
of between 31 and 44 minutes.  431 
 432 
Interviewees were first asked to provide their own assessment of compliance with marine 433 
EBM criteria, specific to their case study of expertise and in accordance with the approach 434 
undertaken in Table 2 of this paper. Where assessment interpretations differed between the 435 
authors and interviewees, the reasons were discussed and reflected upon, with outcomes 436 
refined accordingly. In particular, the interviews were focused on:  437 
 438 
• The management of the whale sanctuaries, with each interviewee asked to comment 439 
on the monitoring, enforcement and penalty mechanisms;  440 
• Contribution of participatory processes to decision-making and management 441 
outcomes;  442 
• Strengths and limitations of the sanctuaries in the light of marine EBM; 443 
• Marine EBM lessons for other whale sanctuaries (if any);  444 
• Future improvements necessary to transition towards enhanced marine EBM for the 445 
sanctuary.    446 
 447 
3.4 Analysis 448 
 449 
Information obtained from the desktop study was analysed based on the principles of manifest 450 
analysis, as set out in the four-stage framework described by Bengtsson (2016): (1) surface 451 
structure (what had been said?); (2) recontextualisation (what was relevant?); (3) 452 
categorisation (with respect to the framework of Long et al.); and (4) compilation (the 453 
drawing of realistic conclusions). In order to provide an easy-to-understand summary of the 454 
conceptual outcomes, an evaluative matrix was developed during Stage 4, based on a traffic-455 
lights system to demonstrate compliance (green), non-compliance (red) or partial compliance 456 
(yellow). Stage 4 involved the contribution of the authors and the insights gleaned from the 457 
interviewees to validate the authors’ initial findings.  458 
 459 
 460 
4. Results 461 
 462 
Table 2 sets out the evaluative matrix concerning the performance of each whale sanctuary 463 
with respect to the principles of marine EBM identified by Long et al. (2015). Thereafter, the 464 
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text summarises examples from each of the case studies to illustrate the main tendencies of 465 
whale sanctuaries with regards to marine EBM compliance. Due to space constraints, it is not 466 






Table 2: Evaluative matrix of the marine EBM performance of selected whale sanctuaries  471 
 472 
 Study sites 






























Acknowledge uncertainty       
Appropriate monitoring       
Interdisciplinarity       
Distinct boundaries       
Decisions reflect societal choices       
Recognise coupled socio-ecological systems       
Ecological integrity and biodiversity       
Account for dynamic nature of ecosystems       
Sustainability       
Integrated management       
Stakeholder involvement       
Use of scientific knowledge       
Appropriate spatial and temporal scales       
Adaptive management       








4.1 Common characteristics of whale sanctuaries 475 
 476 
All of the reviewed whale sanctuaries are typified by two characteristics which contribute to 477 
EBM. They acknowledge uncertainty in the sense that they take a highly precautionary 478 
approach – a blanket ban – to all forms of commercial whaling. In addition, the spatial 479 
boundaries of their designation are all clearly defined, the most basic expectation of any 480 
protected area. The precautionary motive behind the imposition of whale sanctuaries seems to 481 
be motivated by an array of concerns concerning the conservation of stocks and vital habitats, 482 
as well as some political objectives. In Ninginganiq, the focus is on preserving the habitat of 483 
copepods, a crustacean which is the dominant food source for the bowhead whale, which, 484 
with a typical lifespan of over 200 years, is the longest-lived mammal on the planet 485 
(Pomerleau et al., 2014). With regards to the IWC’s large-scale designations in the Indian and 486 
Southern Oceans, their origins appear to have some political motivations, acting as a backup 487 
procedure in case the IWC’s moratorium on commercial whaling ceases to have effect 488 
(Gerber et al., 2005). 489 
 490 
4.2 Variations in scope of whale sanctuaries  491 
 492 
The scope of each whale sanctuary is either narrow or broad, with the latter determined by the 493 
overall objectives of surrounding marine protected areas. Where whale sanctuaries such as 494 
those in Hawaii, El Vizcaino and Ninginganiq are located within marine reserves of a larger 495 
size and scope, these designations accord more fully with the principles of marine EBM. 496 
However, there were two closely related criteria in which all of the case studies were deemed 497 
to be deficient: ecological integrity and biodiversity, and accounting for the dynamic nature of 498 
ecosystems. The former is exemplified by the whale sanctuary in El Vizcaino. In this case, an 499 
assessment in 2014 by the IUCN, entitled ‘Conservation Outlook 2014’, asserted that the site 500 
was of low concern and stable in relation to its biodiversity. However, the report also 501 
cautioned that a number of lightly regulated or unregulated impacts could affect biodiversity 502 
in the future, especially linked to the depletion of freshwater aquifers and climate change. 503 
Threats necessitating close attention, monitoring and management procedures were cited as 504 
inappropriate tourism development, accidental release of brine into lagoons, and exploration 505 
and development of oil, gas, geothermal resources and mining (IUCN, 2014). Failure to 506 
account for future ecosystem dynamics was a theme across all of the sanctuaries, particularly 507 
with respect to the likely impacts of climate change and the development of new industries. 508 
The Indian Ocean sanctuary typified these deficiencies, given that cetaceans are exposed to a 509 
range of threats, including climate change and bycatch (De Boer, 2003; Sorby, 2018). The 510 
IWC’s two designations and Faxaflói Bay highlighted the limitations of some whale 511 
sanctuaries in terms of marine EBM, with no management planning occurring in relation to 512 
activities such as shipping, fishing and tourism.  513 
 514 
Even the Hawaiian Islands Humpback Whale National Marine Sanctuary, the most 515 
comprehensive of the case studies in terms of their contribution to marine EBM, has not yet 516 
transitioned its assessment and management planning to the extent that it conducts annual 517 
monitoring of stocks and fully accounts for and reconciles the other economic interests 518 
occurring in its waters. The latter deficiency necessitates explicit recognition of coupled 519 
socio-ecological systems, criteria which embeds the ecosystem services concept into marine 520 
spatial planning. In Hawaii, no studies have taken place which have sought to evaluate the 521 
contribution of marine ecosystem services to human well-being, either using monetary or non-522 
monetary information. The objectives of the Sanctuary, as enshrined in law, were fourfold and 523 
focused on (1) conservation stocks and habitat; (2) education and information provision; (3) 524 
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management of human uses in the sanctuary to ensure conservation of stocks and habitats; 525 
and (4) consideration of the merits of other ecosystems within the sanctuary. Objective (3) is 526 
not holistic in scope given its limited focus on whale species (Oceans Act, 1992). Objective 527 
(4) has the potential to stimulate a transition towards marine EBM, which was outlined as an 528 
initial proposal within the Draft Revised Management Plan and associated Draft 529 
Environmental Impact Assessment for the sanctuary (ONMS & NOAA, 2015). However, this 530 
proposal has since been withdrawn following extensive debate about the merits of expanding 531 
the size of the protected area and need for a more detailed socio-economic evaluation 532 
concerning the costs and benefits of conserving a broader array of habitats and ecosystems, 533 
especially linked to extensive tourist activities in the sanctuary (Federal Register, 2016). 534 
Companies such as Trilogy Excursions conduct sunset trips, whale watching, sailing, and 535 
scuba diving in the sanctuary. With regards to the latter, many activities are motivated by a 536 
desire to experience the coral reef ecosystem. This is the only ecosystem in the sanctuary 537 
which has been subject to an economic evaluation, a study which sought to estimate the Total 538 
Economic Value of the coral reef ecosystems surrounding the Main Hawaiian Islands (Bishop 539 
et al., 2011). The study was limited in focus to net economic value, estimated via surveys of 540 
how much people were willing to pay to preserve the coral reef ecosystem, including the 541 
valuations of people who had never visited the reefs. A broader economic valuation study on 542 
the coral reef ecosystem would also encompass associated impacts to the economy, especially 543 
effects on employment and income.   544 
 545 
Understanding the impacts of whale sanctuaries and how they are managed is also a part of 546 
the sustainability criteria of marine EBM. In all of the case studies, there were at least some 547 
limitations in terms of embedding ecological, economic and social criteria into marine spatial 548 
planning. These were most prominent in the cases of the IWC’s sanctuaries and Faxaflói Bay. 549 
With regards to the former, even determining in isolation the conservation rationale of the 550 
decision to ban all commercial whaling is difficult. For example, the Southern Ocean ban on 551 
commercial whaling affects nine migratory species of large cetaceans in their summer feeding 552 
grounds. Of these, one, minke whales, could have been caught under a science-based 553 
harvesting mechanism grounded in the principles of maximum sustainable yield (Zacharias et 554 
al., 2006). Moreover, viewed as a system, the IWC’s sanctuaries fail to account for any of the 555 
other human-induced impacts on the marine environment, including ship strikes, bycatch, 556 
fishing and plastic pollution, as well as climate change effects. No other cultural or economic 557 
aspects are considered in relation to the management of the IWC’s sanctuaries. Faxaflói Bay’s 558 
sanctuary is similar in design, but its formation was motivated by political recognition of the 559 
need to allocate a dedicated area in the Bay to burgeoning whale watching (Rasmussen, 560 
2014), acknowledging the merits of cultural ecosystem services in the form of tourism.  561 
 562 
4.3 Stakeholder consultation, participatory planning and management of whale sanctuaries 563 
 564 
Other whale sanctuaries have gone much further in advancing the integration of cultural 565 
values and knowledge into marine spatial planning, contributing to their sustainability 566 
credentials, stakeholder engagement and societal decision-making. The case study of 567 
Ninginganiq illustrates the potential for local collaboration to not only advance the creation of 568 
whale sanctuaries, but also to assist in co-management alongside scientific bodies. 569 
Establishing the sanctuary for bowhead whales as part of a National Wildlife Area was a 570 
consequence of many years of negotiation and gained the support of local, territorial and 571 
national agencies, including the Namautaq Hunters’ & Trappers' Organization, the 572 
Qikiqtaaluk Wildlife Board, the Department of Sustainable Development, Government of 573 
Nunavut, the Kakivak Corporation, Nunavut Research Institute, the Department of Fisheries 574 
17 
 
and Oceans, the Canadian Wildlife Service, WWF-Canada, the Wildlife Section of Nunavut 575 
Tungavik Inc., and the Clyde River Economic Development Society (ECCC, 2017). This was 576 
an Inuit-led proposal which facilitated the protection of a species that had previously been 577 
brought close to extinction by non-indigenous, commercial whaling. Traditional indigenous 578 
and scientific knowledge is integrated in Ninginganiq through an approach of co-management 579 
(ECCC, 2017; Lloyd-Smith, 2017). A collaborative government and traditional owner 580 
relationship has been established and formalised between the Canadian Government and Inuit 581 
of Nunavut via the Inuit Impact and Benefit Assessment (Government of Canada, 2017). This 582 
agreement applies to the Ninginganiq National Wildlife Area, which is co-managed by the 583 
local Inuit community and the Canadian Wildlife Service. It is an approach that has led to the 584 
establishment of a Habitat Stewardship Program, tasked with monitoring the critical habitat of 585 
bowhead whales and reliant on further stakeholder input from Clyde River residents, 586 
scientists, NGOs, the Hunters’ and Trappers’ Organization, and the WWF (Wenzel et al., 587 
2016; Lloyd-Smith, 2017).  588 
 589 
Collaboration, community consultation and involvement are also hallmarks in the Hawaiian 590 
Islands Humpback Whale National Marine Sanctuary, features reinforced via the legislative 591 
documents enshrining the sanctuary’s existence. The sanctuary was created in 1992 under the 592 
Hawaiian Islands National Marine Sanctuary Act, (P.L. 102-587, amended by P.L. 104-283) 593 
and strengthened through a Memorandum of Agreement signed in 2010 by the US 594 
Department of Commerce, National Oceanic and Atmospheric Administration, National 595 
Ocean Service, and Office of National Marine Sanctuaries. The Memorandum set out the 596 
mission for the Sanctuary, which is to protect humpback whales and their habitat through a 597 
wide range of activities in conservation, research, education, and outreach efforts to enhance 598 
public awareness, understanding, and appreciation of humpback whales and the Hawaiian 599 
Island marine environment (DC, NOAA, NOS & ONMS, 2010). Research activities are 600 
overseen by a Sanctuary Advisory Council, established in 1996, who fund an assortment of 601 
educational, research and outreach activities, including a visitor centre (NMS & NOAA, n.d.). 602 
Scientific research is focused upon gaining knowledge of humpback whale populations and 603 
their habitat. This is done through photo identification, behavioural studies, and studies on 604 
population, birth and mortality rates.  In addition, the Sanctuary Advisory Council provides 605 
advice to a management body on the designation and/or operation of the national marine 606 
sanctuary. Council members disseminate information about the sanctuary and highlight the 607 
concerns of constituents and the public to the attention of sanctuary management. The 608 
Sanctuary Advisory Council is comprised of 52 primary and alternate members. Voting 609 
members represent the Islands of Molokai, Lani, Kauai, Hawaii, Maui, and Oahu in addition 610 
to local user groups, Native Hawaiian cultural advisors, fishing, business, conservation, 611 
science, education, and community representatives (Morin, 2001; NMS & NOAA, n.d.). 612 
Through this structure and various activities, the Hawaiian case study is deemed to comply 613 
with EBM criteria relating to integrated management, stakeholder involvement, and use of 614 
scientific knowledge, and contributes to partial compliance for its sustainability credentials.  615 
 616 
Integration of indigenous knowledge, provision of education, stakeholder consultation and co-617 
management are contributing forces towards integrated management. However, the case 618 
studies reveal that this is unlikely to lead to adaptive management, unless spatial plans are 619 
subject to regular review to account for changing ecosystem dynamics and the latest scientific 620 
data. The El Vizcaino case study illustrates this observation.  Management is the 621 
responsibility of Mexico’s National Commission of Natural Protected Areas, who divide the 622 
overall Reserve into 16 core zones in which permitted activities are restricted to research, 623 
recreation, tourism and environmental education (Hill et al., 2015; Mayer et al., 2018). 624 
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Beyond the core zones is a buffer zone, the goal of which is to maintain ecosystem conditions, 625 
processes and functions, objectives which do not prevent industrial activities occurring in the 626 
Sanctuary. Management is theoretically guided by an overarching Conservation and 627 
Management Program, but this has not been revised since the year 2000. Conflicts and trade-628 
offs between the Sanctuary and other economic uses, including whale watching, fishing and 629 
salt extraction, are not yet reconciled in spatial planning, nor have local community interests 630 
tied to these activities been quantified economically (Hill et al., 2015; Mayer et al., 2018).  631 
 632 
Stakeholder consultation is a necessary feature in understanding ecosystem service trade-offs 633 
in relation to whale sanctuaries (Hill, 2016). At one extreme, the case of Faxaflói illustrates 634 
how political meddling and ideology can be defining factors in setting a sanctuary’s size and 635 
its management, involving no forms of public consultation on the part of its governance 636 
institutions. Public preference surveys in Iceland have reported 48% support for the 637 
sanctuary’s existence and a recent survey by Malinauskaite et al. (2019) found that almost 638 
one-third of a nationally representative sample were in favour of its expansion. This is 639 
contrasted with the case of Hawaii, whereby a Memorandum of Agreement was signed in 640 
2010 between the management bodies (this occurs via a cooperative federal-state partnership 641 
between the NOAA’s Office of National Marine Sanctuaries and the State of Hawaii through 642 
the Department of Land and Natural Resources), conferring upon them a duty to stakeholders 643 
and communities to adopt policies in line with the conservation objectives of the sanctuary 644 
and to provide support in addressing their local resource protection needs (DC, NOAA, NOS 645 
& ONMS, 2010). Public consultation was central to the ongoing revision to the Management 646 
Plan for the Hawaiian Islands Humpback Whale National Marine Sanctuary, which initially 647 
proposed an expansion in scale and transition to full marine EBM. The NOAA received 648 
15,337 public comments from individuals, organisation, companies and agencies, with 11 649 
public meetings to gather these comments (Federal Register, 2016).  650 
 651 
4.4 Determining the success of whale sanctuaries  652 
 653 
The success of whale sanctuaries is often determined by changes in stock sizes in the period 654 
following their creation (Hinch and de Santo, 2011). By this benchmark alone, many could be 655 
deemed to be successful, although the causal connection is often unclear. In Hawaii, the 656 
population of North Pacific humpback whales using the Sanctuary as a principal wintering 657 
ground has increased from 4,000 in 1993 to over 10,000 today (Pack et al., 2017). This is 658 
clearly partly due to the Sanctuary but also stems from the effectiveness of the wider 659 
international ban on commercial whaling, as well as national protections secured from the US 660 
Endangered Species Act and the Marine Mammal Protection Act. Stock sizes might be even 661 
greater through the full integration of marine EBM principles into the revised Management 662 
Plan, which could address remaining concerns linked to bycatch, entanglement in marine 663 
debris, such as fishing gear, and occasional fishing collisions which persist despite a 100-yard 664 
ban on approaching marine mammals (Gittings et al., 2013). Additionally, in the IWC’s large-665 
scale designations, it is very difficult to establish any monitoring mechanism for determining 666 
success. A stated objective of the IWC’s sanctuaries is to compare whale stocks within and 667 
outside of the protected area boundaries. However, the scale of sanctuaries renders this a 668 
difficult and potential misleading endeavour – for instance, in the Southern Ocean Sanctuary, 669 
baleen whale stocks within the sanctuary must be compared to stocks in warmer ocean waters 670 
north of 40° (Botsford et al., 2003). Successful monitoring and enforcement of whale 671 
sanctuaries perhaps occurs more practically in smaller designations with attentive 672 
management, such as Ninginganiq. Here, the co-management approach between local Inuit 673 
leaders and wildlife managers has developed a 100-year Conservation Strategy for Bowhead 674 
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Whales in Nunavut (Moschenko et al., 2003). Monitoring of stocks is directed by co-675 
management and takes place through community involvement, with a combination of in-class 676 
teaching and subsequent in-the-field documentation of population stocks and information 677 
gaps.  678 
 679 
5. Discussion 680 
 681 
5.1 Transitioning to marine EBM in whale sanctuaries 682 
 683 
The case study review elicits a number of ways in which whale sanctuaries contribute and fail 684 
to adhere to the principles of marine EBM. Major deficiencies relate to the lack of marine 685 
spatial planning linked to objectives broader than the conservation of whale stocks, failure to 686 
assess the contribution of the sanctuary to human well-being and trade-offs in ecosystem 687 
services, lack of accounting for ecological and socio-economic dynamics, and absence of 688 
stakeholder consultation and participatory management. The extent of these deficiencies 689 
largely relates to whether the whale sanctuary forms part of a larger marine reserve with 690 
explicit conservation objectives, broader goals and stakeholder participation processes, and an 691 
evolving management plan. Although even the IWC’s large-scale whale sanctuaries have 692 
been long-established in their current form, marine species and habitat conservation has 693 
advanced since their creation in other MPAs, not least through the increased deployment of 694 
marine EBM. Many of the deficiencies observed in this paper with regards to marine EBM 695 
could be resolved.  696 
 697 
In the first instance, three of the whale sanctuary case studies – the IWC’s two designations 698 
and Faxaflói Bay – lack conservation objectives associated with either an IUCN Category IV 699 
area or a whale sanctuary existing as part of broader marine reserve with multiple objectives. 700 
Thus, the clear establishment of broad overarching goals is important, focused foremost on 701 
conservation and biodiversity ideals but also criteria linked to other economic activities 702 
occurring in the sanctuary, such as fishery yields. Goals and objectives need to be developed 703 
following extensive consultation with scientists and stakeholders, a starting point in beginning 704 
to understand the sustainability and human well-being implications of different marine spatial 705 
planning permutations.  706 
 707 
Once objectives are clarified and enshrined in policy documents, it is important for 708 
management plans to be developed. These need to build a strategy to ensure the core 709 
objectives are met, whilst helping to identity the institutional arrangements necessary to 710 
transition towards marine EBM. As was evidenced in the case of the Hawaiian Islands 711 
Humpback Whale National Marine Sanctuary, collaboration with existing and funding of new 712 
research programmes can assist in building the required information to develop a sanctuary 713 
management plan. Much of this is likely to be focused on the gathering of ecological baseline 714 
data. Zacharias et al. (2006), in their review of the IWC’s sanctuaries, called for the collection 715 
of bio-geographic data of habitats and communities at the genetic, stocks, species, community 716 
and ecosystem levels. In the case of all whale sanctuaries, whale populations need to be 717 
identified both within and outside its boundaries, with threats to whale populations identified, 718 
including the anticipated impacts of ocean changes driven by climate change. In so doing, 719 
vulnerable areas within sanctuaries, especially the large-scale designations, can be identified, 720 
and consideration given to their spatial and temporal variability. The rapidity of likely 721 
changes should inform the debate concerning the need to revisit, reconsider and redraft 722 
management plans accordingly. Maintaining the involvement of stakeholders throughout the 723 
development of objectives and spatial plans, and management processes thereafter, helps to 724 
20 
 
provide an integrated approach to management with human well-being, business and 725 
ecological interests accounted for. This was evidenced via the co-management approach 726 
adopted in Ninginganiq. A final requirement concerns the linking of objectives and 727 
management plans to monitoring strategies and indicators of success. The establishment of a 728 
Sanctuary Advisory Council in Hawaii helped to facilitate ongoing monitoring of whale 729 
stocks and the health of habitats, and an eventual transition to full marine EBM would need to 730 
establish indicators linked to a broader array of ecological and socio-economic criteria.  731 
 732 
The purpose of this paper was to zoom in on whale sanctuaries and focus on their contribution 733 
to marine EBM. There are other types of marine protected areas that are not specifically 734 
labelled as ‘whale sanctuaries’ but can be effective, perhaps even more so, in conserving 735 
whale stocks and contributing to marine EBM, albeit all designations face challenges when 736 
ecosystems are multi-use and involve several economic actors. One example is Península 737 
Valdés in Patagonia, which has become a site of global significance for the conservation of 738 
marine mammals. Home to orcas, the site is also the world’s most important breeding location 739 
for the endangered southern right whale (Nijs and Rowntree, 2017). A biosphere reserve 740 
rather than a whale sanctuary, it exhibits many of the features advocated within Long et al.’s 741 
(2015) framework for marine EBM. A strict biosphere reserve for Península Valdés was 742 
established in Golfo Nuevo in 1995, building on previous designations such as the 1974 Golfo 743 
San Jose Provincial Marine Park and 1983 formation of a Nature Reserve for Integrated 744 
Tourism Development (Deguignet et al., 2017). Management is led by the Chubut Provincial 745 
Tourism Organisation, with monitoring and enforcement by wildlife guards, the local police 746 
and the National Coastguard. Since much of the coastline is privately owned, decision-making 747 
is driven by stakeholder consultation and informed by research programmes at the National 748 
Centre for Patagonia. Through these informative and participatory planning processes, the 749 
Peninsula System Management Plan was developed and been in operation since 1998. 750 
Challenges include the environmental impacts from various economic sectors, especially 751 
tourism, where whale watching has resulted in disturbances to sensitive breeding populations, 752 
and pollution from sewage treatment works, fish processing and industry located in the town 753 
of Puerto Madryn (Fazio et al., 2015; Chalcobsky et al., 2017; IUCN, 2017). There remain 754 
causes of human-induced mortality of whales through ship strikes and entanglements in 755 
fishing gear (IUCN, 2017).  756 
 757 
 758 
5.2 Embracing the ecosystem services concept – a general failing of whale sanctuaries and 759 
marine protected areas 760 
 761 
Identifying and informing trade-offs has never been of greater importance given the 762 
challenges of climate change and competing human uses for marine ecosystems, such as 763 
fishing, shipping, tourism, recreation and hydrocarbon exploration. In whale sanctuaries and 764 
other marine ecosystems, management choices have not traditionally focused on the 765 
interactions between ecological and human systems. However, in recent times, an expanding 766 
number of publications have focused on the topic of valuation linked to marine ecosystem 767 
services (ES), focused on informing decision-makers about the importance of marine ES to 768 
human welfare and the multiple implications of their loss (Börger et al., 2014; Sagabiel et al., 769 
2016; Ferreira et al., 2017; Malinauskaite et al., 2019). 770 
 771 
One of the major challenges in embedding the ES concept into marine spatial planning, be 772 
this in a whale sanctuary or other type of protected area, is the paucity of data. This was 773 
typified by the Hawaiian Islands Humpback Whale National Marine Sanctuary, which sought 774 
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to transition to full marine EBM, but lacked any supporting studies of the social and economic 775 
benefits of doing so, especially linked to supplies of ecosystem services. If multiple habitats 776 
within whale sanctuaries are to be afforded a priority for conservation, then, in accordance 777 
with definitions of marine EBM, then decision-makers should be provided with information 778 
concerning the consequences to the quality and quantity of ES. This is an observation 779 
concerning all types of marine protected areas, and thus future work should focus on 780 
progressing baseline data on ecosystem service flows from marine and coastal ecosystems 781 
(Potts et al., 2014). As the recent study by Cook et al., (2019) discusses, in the context of 782 
whale ecosystem services, this is likely to involve the need for a mixture of monetary and 783 
non-monetary information, and ultimately integrated valuation platforms to support decision-784 
making, such as Multi-Criteria Decision Analysis.  785 
 786 
5.3 Study limitations and future research 787 
 788 
This study relied on Long et al.’s (2015) framework for determining the main principles of 789 
marine EBM. Given the contestability of the concept in terms of its definition and 790 
measurement, this was a useful means of setting out the most common principles in the 791 
academic literature, and a frequency approach helped to identify the principles deemed to be 792 
most important. For a qualitative case study review such as this, seeking to establish 793 
performance tendencies rather than empirical evaluation, the framework was ideal for 794 
identifying general adherence and non-adherence with the core components of marine EBM. 795 
However, the generalisations formed from this study’s case study approach cannot be 796 
extended beyond its six selected case studies, and were derived from the data available for the 797 
authors’ review. Other information that may have been available in foreign languages, for 798 
example Spanish in the case of the El Vizcaino case study, was not included in the analysis.  799 
 800 
Other weaknesses of the framework concerned the overlap between the fifteen principles. 801 
These were not distinct aspects of marine EBM, but connected, with certain principles 802 
difficult to distinguish from others. The most important criteria in the framework was 803 
determined to be the consideration of ecosystem connections, however, this is evidently a 804 
fundamental ingredient in ecological integrity and biodiversity, sustainability, and accounting 805 
for the dynamic nature of ecosystems. These principles were deemed to be less important than 806 
ecosystem connections due to Long et al’s frequency approach, despite their interrelatedness.  807 
Equally, the same could be said of the principle ‘decisions reflect societal choices’, deemed 808 
less important but clearly a major factor in ‘stakeholder involvement’. In addition, there is the 809 
potential that the Long et al. (2015) framework does not capture all aspects of marine EBM 810 
specific to every whale sanctuary. Overall, the usefulness of the framework in a case study 811 
review is in revealing generalisations, which was the purpose of the paper, but a study focused 812 
on how to transition a specific whale sanctuary to EBM should delve more deeply into the 813 
links between the various principles, refining and defining these to avoid duplication as much 814 




6. Conclusion 819 
 820 
Whale sanctuaries are traditionally focused on conservation objectives through the adoption 821 
of a ban on commercial whaling. As such, they are commonly considered to represent 822 
protected areas. This paper applied a case study approach to review six whale sanctuaries 823 
from around the world, evaluating the extent to which they adhered to the 15 criteria of 824 
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marine EBM outlined by Long et al. (2015). The degree of compliance with the criteria of 825 
Long et al. (2015) depended greatly on whether the whale sanctuary existed as part of a larger 826 
marine reserve, one with clearly defined conservation objectives, broader in scope and more 827 
encompassing of stakeholder interests and participatory management. Understanding the 828 
economic and ecological trade-offs pertaining to different economic activities in whale 829 
sanctuaries is necessary for even the most comprehensive of the reviewed case studies, the 830 
Hawaiian Humpback Whale National Marine Sanctuary, in order for this area to adhere more 831 
fully with the principles of marine EBM.  Economic and socio-cultural valuation of 832 
ecosystem service impacts needs to be expanded in the context of whale sanctuaries to better 833 
understand the human well-being implications of their current management and potential 834 
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